Chronic subcutaneous leptin infusion diminishes the responsiveness of the hypothalamic-pituitary-adrenal (HPA) axis in female rhesus monkeys.
The fat derived protein leptin has its anorexic action through a number of neuropeptides including an upregulation of corticotropin releasing hormone (CRH) expression in the hypothalamus. However, the influence of leptin on these neuropeptides may be different during stress. The present study used ovariectomized female rhesus monkeys (n=8) to further define the effect of leptin on HPA responsivity. To accomplish this, we assessed the effects of constant leptin infusion on cortisol and ACTH secretion in both a predictable and unpredictable situation as well as in response to dexamethasone suppression-CRH stimulation test. We hypothesized that leptin would attenuate the increase in cortisol and ACTH to a novel, unpredictable situation and would enhance glucocorticoid negative feedback and diminish the response to CRH. Animals were assessed under control placebo conditions and during a 28 day infusion with recombinant human leptin (6 microg/kg/day, SC). Within each treatment condition, HPA responsivity was assessed during no estradiol replacement and acute estradiol replacement that produced serum concentrations of approximately 40 pg/ml. However, the results indicated that neither estradiol alone or in combination with leptin had any consistent effect on the outcome measures. Compared to the control condition, leptin had no effect on the cortisol diurnal rhythm; however, evening but not morning plasma ACTH concentrations were significantly lower during leptin infusion. In contrast, the response in plasma cortisol and ACTH to an unpredictable situation was significantly attenuated by chronic leptin infusion. Furthermore, leptin enhanced glucocorticoid negative feedback and blunted CRH-induced increase in both cortisol and ACTH. Taken together, these data suggest that in the female monkey, leptin has little effect on basal cortisol. However, when the HPA axis is activated, leptin attenuates the neuroendocrine response by enhancing glucocorticoid negative feedback. These data underscore the potential importance of leptin in maintaining homeostasis through its diverse interaction with the HPA axis.